INTRODUCTION
The MRP integrates both narrowband (2.14 kb/s) and mediumband resources into a single capability to provide satisfactory communicability over a wide range of operational conditions. The processor employs a single voice processing algorithm for generating both narrowband and mediumband speech data, The unique characteristic of the MRP is that the bit-stream of the 16 kb/s data contains the bit-stream of the 9.6 kb/s data as a subset. Likewise, the bit-stream of the 9.6 kb/s data also contains the bit-stream of the 2,14 kb/s data as a subset. This , and a hybrid model (a combination of the baseband speech and the upperband synthetic speech) by Sambur [5] which is conceptually similar to that of llatkins [6] .
The MRP mediumband voice algorithm presented in this paper is a direct extensIon of a narrowband linear predictive coder (LPC). Results from these tests are summarized in this paper.
OVERVIEW OF MRP MEDIUMBAND VOICE ALGORITHM
The MEP mediumband mode is a baseband residual-excited LPC in which the baseband residual is transmitted in terms of Fourier spectral components, and spectral flattening is accomplished by spectral replication.
A baseband excitation method was selected for the MRP because it produced a generally more favorable 9.6 kb/s speech quality than that obtainable by a procedure using the entire residual and a one-bit quantizer.
Contrary to previous baseband residual-excited LPCs which encode time-samples [7, 8] , the MRP mediumband mode encodes Fourier components of the baseband residual. The spectral encoding approach yields several benifits: (1) low-pass filtering is not required, (2) may be incremented at 6 bits/frame, which makes the bit-tradeoff between the speech data and the overhead data flexible, (7) each complex spectral component quantized vec4orally into 6-bits allows for more error-resistant coding, and (8) spectral flattening can be realized by simple spectral replication.
The spectral flattening method has a drawback similar to other known methods.
Since the baseband spectrum is not replicated at a multiple of the.fundamental pitch-frequency, the composite spectrum is not expec.ted -to, have evenly, spaced pitch harmonis for voiced speech. The human ear is sensitive., to this kind of pitch deformation.
The unnatural tonal quality, however, may be 
and R(k) and X(k) are respectively the real and imaginary components of the windowed residual. Each normalized complex spectral component is encoded to 6 bits by a table look-up.
At the receiver, the baseband residual spectral components are decoded (R'(k), X'(k), k=3,14,...,N), and they are replicated to form the upperband. N is the frequency index corresponding to the upper end of the baseband. As listed in Table 1 , N=27 for 9.6 kb/s, and N=147 for 16 kb/s. Thus, for a 9.6 kb/s mode,
where 1=1,2,3 and k=3,14,...,27. of which are overlapped with the 12 trailing reconstructed residual samples of the preceeding frame, to form the excitation signal for the MRP mediumband mode. Table 2 shows that the average score of the 9.6 kb/s MRP is essentially identical to that of a 16 kb/s CVSD.
INTELLIGIBILITY TESTS
The MRP performs as good as or better than a 16 kb/s CVSD under acoustic noise interference except helicopter noise where the sound pressure level is approximately 115 dB. In this case, both the 9.6 kb/s MRP and the 16 kb/s CVSD do not perform at an acceptable level of intelligibility.
The intelligibilities of both the MRP 9.6 kb/s and the CVSD 16 kb/s are not impaired by errors as much as 1%.
The error performance between these processors, however, cannot be compared directly because of the difference in If the error rate is as much as 5% at 9.6 kb/s, the MRP has an option to use a 2. kb/s mode.
COMMUNICABILITY TESTS
While the DRT is an excellent tool for testing the initial consonant, it is not intended to examine user's subjective opinions of speech quality or communicability.
Recently, Voirs of Dynastat developed the DCT under the sponsorship of the Navy [11], which was further refined by Schmidt-Nielsen of NRL. 
